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SUGGESTIONS FOR IMPROVED METHODS OF MINING COAL ON 
INDIAN LANDS IN OKLAHOMA. 


By J. J. Rurvepce and Dante, Harrineton. 


INTRODUCTION. 


On February 11, 1913, the Secretary of the Interior charged the 
Bureau of Mines with the duty of inspecting the operations of the 
coal, asphalt, and other mines belonging to the Choctaw and Chica- 
saw Indians in Oklahoma, and of all like mines belonging to Indians 
and Indian tribes, wherever located. 

The Bureau of Mines has made an extensive investigation of condi- 
tions in the coal mines in the segregated Indian lands, with a view to 
increasing safety and improving the mining methods employed. In 
the past much waste has occurred, and the steep pitch of the beds, 
the weak roof, and the presence of much gas makes mining difficult 
in many of the mines. This report describes the systems of mining 
used, points out their defects, and presents suggestions for improved 
methods, more especially as regards the applicability of different 
modifications of the panel system to mining coal in Oklahoma. 


ACKNOWLEDGMENT. 


The writers cordially acknowledge the valuable suggestions of 
George S. Rice, chief mining engineer, Bureau of Mines, in regard 
to the preparation of this paper and also the aid of J. W. Koster, 
junior mining engineer, Bureau of Mines, in preparing drawings 
and sketches and in making calculations. 


CHOCTAW AND CHICKASAW COAL LANDS. 


The segregated coal lands of the Choctaw and Chickasaw tribes 
comprise about 440,000 acres in eastern Oklahoma, formerly known 
as Indian Territory. The surface of the lands has been sold, but the 
coal has been reserved and is the tribal or communal property of 
these two tribes. About 120,000 acres of this coal land were under 
lease in June, 1917, and mines are being worked on most of the 
leases. The remainder is virgin territory. 
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The coal-bearing beds of the segregated Indian lands lie in com- 
paratively shallow synclines, All the coal, which is bituminous and 
semibituminous, is associated with shales and sandstones. In some 
mines the coal is somewhat easily broken and generally yields con- 
siderable dry and inflammable dust during mining. Usually the roof 
is friable shale and the floor fairly hard shale. In general, the floor 
does not readily heave. The coals outcrop along the rims of the 
basins and their outcrops are usually not well defined, being mostly 
covered with soil. 


COAL BEDS MINED. 


Mining generally is confined to five or six beds, the five of chief 
importance being the McAlester, the Hartshorne (Upper and 
Lower), the Arkansas or Panama, and the Witteville. Several other 
beds that have not been definitely correlated are worked locally, 
among them being the Secor and Cavanal. 

The McAlester coal, which is worked at the western end of the 
field, varies from 2} feet to 3 and 4 feet in thickness and in places 
it occasionally, but rarely, is 5 feet thick. The coal lies under a fairly | 
good shale roof, is rather hard, and makes an excellent domestic 
fuel. The average dip of the bed ranges from 5° to 10°; in a few 
places it becomes as much as 30° to 50° and even 55°. 

Of the two Hartshorne beds, the Lower is by far the more im- 
portant, as it extends throughout almost the entire coal field and is 
decidedly persistent. The Lower Hartshorne coal is 3} to 4 feet 
thick and in a few places 5 to 6 feet: its dip varies from 5° or 6° 
to as much as 50°. The coal is softer than the McAlester coal and is 
generally used for steam purposes, though formerly it yielded an 
excellent coke in beehive ovens. The McAlester coal also was coked 
in beehive ovens and gave an excellent coke. The Lower Harts- 
horne bed is free from persistent partings. 

An interval of 60 to 90 feet separates the Lower Hartshorne from 
the Upper Hartshorne bed. The Upper Hartshorne is 2 to 3 feet and 
occasionally as much as 4 feet thick. Generally the coal is free from 
partings and is fairly soft. Only a few openings have been made in 
this bed, and their output is very small. In the east-central part of 
the coal field, the two Hartshorne beds approach so closely that only a 
few feet of shale separates them. 

Important mines have been opened in the Hartshorne seam near 
the towns of Haileyville, Hartshorne, Gowan, and Wilburton. 

The Panama, or so-called Arkansas bed, is near the Oklahoma- 
Arkansas boundary. It furnishes a good quality of railroad and 
steam coal. 
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METHOD OF WORKING COAL MINES ON INDIAN LANDS IN 
OKLAHOMA. 


The earliest mining was by beginning at the outcrop indienne 
slopes in the coal directly down the dip. This plan has been followed 
almost exclusively, and in consequence nearly all of the mines are of 
relatively small output and require little initial investment and work- 
ing capital. All mining companies lease directly from the Choctaw 
and Chickasaw Tribes, the owners of the coal, and pay a royalty of 
8 cents a ton of 2,000 pounds, run-of-mine coal, including what is 
ordinarily known as slack. Much of the best crop coal in the vicinity 
of McAlester, which is the largest city in the field and is the business 
center, has been mined, and several companies have lately sunk ver- 
tical shafts to the coal near the middle of the basins and have begun 
mining from these shafts. These companies hope by mining in this 
way to recover more coal, decrease mining costs, and lessen the dan- 
ger from mine squeezes. To sink and equip these deep shafts necessi- 
tates large expenditures, and if followed will necessarily result in 
the gradual elimination of operators with small capital from this 
field. 

Thus far the usual procedure in opening a mine has been to drive 
a main slope directly down the dip, or pitch, of the coal bed, with an 
air course on each side, parallel to the slope and separated from it by 
pillars 15 to 50 feet thick, the usual thickness being about 20 feet. 
The slopes are generally 10 to 12 feet wide, are brushed to a height 
of 5 or 6 feet from the rail, and uniformly have only one track. The 
air courses are 6 to 8 feet wide and are not always brushed. The 
slopes rarely exceed 3,000 feet in length, although a few are about a 
mile long. 

Lifts, or cross entries, are turned directly off the slopes at intervals 
varying from 100 to 300 and +00 feet, depending on the dip of the 
bed, and consequently the distance to which rooms can economically 
be driven up or down the pitch, 

In none of the mines thus far opened are more than four or five 
cross entries worked at once on each side of the slope; and rarely 
are there as many as 10 working rooms on any cross entry, the usual 
number being about seven or eight. In several mines more than 100 
rooms have been turned off one cross entry, but only the seven or eight 
rooms nearest the face of the entry are working, all the rest having 
been worked out, so that the long entry with its tracks and timber- 
ing is maintained solely for the coal produced in the few rooms 
worked. Consequently outputs are small and haulage costs high, 
and not one mine has ever produced 1,000 tons of coal a day regu- 
larly for any considerable time. The report of the Oklahoma State 
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mine inspection department for the year ended June 30, 1915, shows 
that only 25 per cent of the mines had an average daily output 
of more than 300 tons, and that the maximum average daily produc- 
tion was less than 800 tons. 

In most mines the rooms are turned directly off the lifts, or cross 
entries, and driven straight up the dip. Where the dip is too slight 
for chute and flat-sheet work and too heavy to permit the mules to 
pull readily the empty mine cars directly up the pitch to the face, the 
rooms are turned off the cross entries at angles of 20° to 45°, that is, 
they are driven across the pitch. In rooms where the cars are pulled 
to the face by mules, the roadway must be brushed to mule height. 

Room centers are generally spaced 30 to 40 feet, the rooms being 
20 to 30 feet wide and the pillars 6 to 10 feet thick. In most of the 
mines little or no attempt is made to recover these thin room pillars, 
although a few mines endeavor to draw pillars. In a few mines the 
recovery of the coal in the bed may be as much as 60 per cent, 
although the usual proportion is about 50, and in many mines is as 
low as 45 per cent. Most of the coal has been won by shooting off 
the solid, and explosions have been frequent and sometimes disastrous 
to life and property. Until about 1914, only black blasting powder 
and dynamite were used to shoot the coal. Since that time several 
mines have adopted mining machines and permissible explosives, and 
many of the mines shooting off the solid have begun to use per- 
missible explosives. 

Many of the crop workings from which had been mined all the coal 
that could profitably be extracted by the method described above 
have been abandoned and allowed to fill with water and gas, thus 
becoming a menace to adjoining mines and an almost insurmountable 
obstacle to mining below on the dip. The small mine has been the 
rule rather than the exception, and on some leases it was formerly 
customary to open one mine on each 40-acre tract, and abandon the 
mine when the workings reached the boundary. 

In several mines the long-wall advancing system was tried some 
years ago, but was later abandoned, although seemingly successful. 
However, this method of mining has been resumed lately in one mine 
in the Lehigh district, where it until quite recently was in successful 
operation. In this mine the coal was undercut with electric mining 
machines. The method of panel long-wall mining, by machine and 
conveyor, has been tried for about 18 months past in one of the mines 
in the Alderson district and is meeting with some success. One mine 
has recently adopted the room-and-pillar panel method, another the 
retreating room-and-pillar plan. 
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DEFECTS OF PRESENT SYSTEM OF MINING. 


Briefly the defects of the present system of mining are as follows: 

Only about one-half of the’ coal in the seam is recovered, the rest 
being irretrievably lost; also owners of the land lose a royalty for 
this unrecovered coal. Practically one ton of coal is left unmined, with 
great probability that it will never be recovered, for every ton mined. 
Moreover, many mines working under the method now generally used 
have experienced squeezes. 

The average daily production per mine is small, consequently the 
overhead and fixed charges are comparatively large and the total 
cost of production is high, a condition that is bad for miners, opera- 
tors, the community in general, and the Indian owners. 

The expense for dead work is excessive; yardage, including brush- 
ing, amounts to as much as 30 cents a ton of coal produced. Other 
cost items are also excessively high—much higher than in competing 
fields—and the operators must have some relief if they are to com- 
pete with those of other States. The proportion of fine coal, for 
which the market is limited and the selling price very low, is fre- 
quently as much as one-half of the entire output of a mine. 

The system of working used at present does not permit concen- 
tration of mine work. Also numerous fires, explosions, and squeezes 
traceable to the defects of this system have worked hardships on the 
miners, the operators, the general community, and the Indian land 
owners, through the loss of life, of wages, and of property. 


EXAMINATION OF MINES ON INDIAN LANDS. 


An examination of all mines on the segregated coal lands of the 
Indian tribes was made by engineers of the Bureau of Mines during 
the first six months of 1915. The suggestions contained in this report 
are the results of this examination. 

During January, February, March, April, and May, 1915, these 
engineers visited 59 mines and made individual recommendations. 
The average total daily output of the mines visited was about 18,000 
tons, and the annual production was approximately 3,000,000 tons. 
Thirty-nine are slope mines and 20 are shaft mines. In 23 of the 
mines the dip was less than 10°, in 28 it was 10° to 30°, and in 8 more 
than 30°. Thirty of the mines have at some period suffered more or 
less from squeezes in which a part of the property was lost. Twenty- 
three have had explosions causing loss of life or property; and in 
addition in six other mines serious fires have happened, and in five 
men have been seriously burned by gas. Of the mines visited 18 are 
mining the McAlester coal, 10 the Lehigh (McAlester), 18 the Lower 
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Hartshorne, 3 the Upper Hartshorne, 8 the Panama, and 2 the Witte- 
ville, the thicknesses of coal mined being as follows: 


Thickness of coal mined at tle 59 mincs visited, 


Thickness of coal, inches. Number of mines. 
36 or less _------------ gusSdousus Sustessheateeecesescacens 3 
Over’36and undet’ 42. 22-6 2-5 = Sane Sao nc ce seseccemcuass 13 
Over 42 and under 48____--- bt Me Oey ee ee es 9 
Over: 48) and: under: 34< «2. . 52s Sse a se cme cecs 24 
Ovyer:54 and under 00 icc 22ssecnyessesssnerenassncs sesossaae 3 
Over 60 and. under 662.25 -.--- 2+ =. 25-54-55. apse ssecke 4 
Over 66 and under 72__-------~ Soe ets ies 0 
OveGt- 12 aoe Sa bet eh teat eee ge eee ons 3 

59 


Thirty-one of the mines are distinctly dry, 7 fairly dry, 2 partly 
dry and partly wet, 14 damp, and 5 wet. Eleven may be classed as 
free from explosive gas, 19 have small amounts of explosive gas, 26 
may be classed as gaseous, and 3 are very gaseous. 

In two of the mines all shots were fired by electricity from the sur- 
face; in the other 57 the shots were fired underground by shot firers 
after all other men were out. In 52 mines the rooms were shot with 
black blasting powder; in 3 with permissible explosives; and in 1 
with permissible explosives and black blasting powder. One mine 
had no rooms. In entry work 21 mines used black blasting powder, 
17 used permissible explosives, and 12 used both black blasting 
powder and permissible explosives. Four mines used “ 40 per cent ” 
dynamite, 3 used black blasting powder and dynamite, and 1 used 
dynamite and permissible explosives. 

As the generally adopted mining system is that of driving rooms 
up the rise from levels which feed a main slope as the main haulage- 
way, the choice of machines for the present working mines resolves 
itself into selecting the kind of machine that is suited for cutting coal 
on various pitches. The coal itself is generally easy to cut, has com- 
paratively few impurities that interefere with cutting, and is prac- 
tically free from clay veins and horsebacks. Rolls are infrequent and 
floor conditions are generally favorable to the use of machines. 

The machines in use in the mines are air-driven post punchers 
(“radialax ” type) and electrically.driven short-wall machines. It is 
found that the “ radialax ” machine may be used to advantage, par- 
ticularly in small mines, for entry work both on the level and on 
pitches ranging up to 40°, for either undercutting or overcutting; 
whereas the electrically driven short-wall machine is successfully 
utilized on pitches as high as 11° in rise rooms, if the room tracks 
are laid with wooden rails. Although the “radialax” machine can 
be used on pitches ranging up to 40°, it is felt that the cost of 
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power would be excessive for a large installation and resort must 
be had to some type of chain machine, preferably the short-wall type 
which is rapidly being adopted by progressive companies. In Okla- 
homa the limiting pitch on which this type of machine has success- 
fully worked in rise rooms is about 11°, and more than half of the 
mines on the segregated Indian coal lands have pitches greater 
than 11°. 

To meet this difficulty, and also to increase the percentage of total 
recovery, decrease costs, etc., the engineers of the Bureau of Mines, 
after a personal examination of all mines and a careful study of the 
natural conditions under which the lessees have to produce their coal, 
recommend the adoption of a room-and-pillar panel system for 
pitches of 5° to 30°, and a panel long-wall system for dips of more 
than 30°, also applicable to coal beds having less dip. Both of the 
latter systems are adaptations to coal mining of the old Cornish 
methods of working metal mines and are intended for use in coal beds 
dipping from zero to 60°. Evidently some modifications of these sys- 
tems will be necessary where the dip is slight, especially as to arrange- 
ments for loadage and haulage. Descriptions of the proposed systems 
follow. No claim for entire originality is made for any of the systems 
described, as all are modifications of systems of mining observed by 
the authors in other fields. They are put forward tentatively in the 
hope that their presentation will result in discussion that will ulti- 
mately be of benefit to a coal-mining region sorely in need of help. 


ROOM-AND-PILLAR PANEL SYSTEM FOR PITCHES OF 5° TO 30°. 


The room-and-pillar panel system in which rooms are driven 
across the pitch, or approximately parallel to the strike of the bed, 
is used successfully for mining pitching beds with short-wall ma- 
chines in some parts of the United States and Australia. By use of 
this system two mines in central Wyoming (the plan of one of these 
mines is shown in Plate I), working a coal bed that dips 18° to 
22° and is about 8 feet thick, are able to produce upward of 1,000 
tons each daily, all the coal mined being undercut with short-wall 
machines. 

Main haulage slopes are driven on the dip of the bed, and from 
these slopes, at intervals of 600 to 650 feet, levels are driven in pairs, 
with 20 or 25 foot pillars between, at enough angle with the strike 
to give a down grade of about 1} per cent toward the main slope. 
Auxiliary slopes, driven from these levels to the rise or to the dip 
at intervals of 600 to 650 feet, divide the mine into panels about 600 
to 650 feet square. Below the lower of two levels a pillar approxi- 
mately 50 or 60 feet thick is left, and the rooms are turned off the 
auxiliary slopes, the rooms being roughly parallel to the strike, but 
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having a grade of at least 1 per cent in favor of the loaded cars. 
Nine or ten rooms are turned off each auxiliary slope at intervals of 
approximately 50 feet, the rooms being 20 to 22 feet wide, and the 
room pillars 28 to 30 or more feet thick, depending on the amount of 
cover. Rooms are made 250 to 300 feet long, and at least 100 feet of 
solid coal is left between the main slope, or its air courses, and the 
ends of the rooms turned off the first panel. The pillar above the first 
room of a panel, or that between the first room and the level entry 
above, should not be cut by crosscuts, nor should the pillar between 
the last room and the entry below. 

At the top of each pair of auxiliary slopes are small air-driven 
or electrically driven hoists, 15 to 35 horsepower each, fitted with 
& or 3 inch steel haulage ropes. The loaded cars are pulled out of 
room necks and pulled up (or possibly dropped down) to small 
partings on the levels, where trips are made up for haulage by mules, 
or preferably by electric locomotives. The empties are taken one or 
two at a time from these partings and placed in the room necks from 
which the loads were taken, each empty car being pushed to the 
face of the room by the miner. A hoist man and a rope rider are 
required to handle cars on the auxiliary slopes, and taking one car 
at a time can bring out 80 to 120 loads in an 8-hour shift. Where 
cars each having a capacity of 3,000 pounds or less are used, two 
cars can be handled at a time and 150 to 175 cars could be readily 
pulled in 8 hours. 

Ventilation is provided as follows: The air is split where the level 
entries intersect the main intake, and usually the air from the level 
entry is conducted up the rise into the panels, necessitating small 
overcasts at the intersection of panel slopes with level entries; the 
amount of air allowed each split should be approximately 10,000 
cubic feet a minute. In this way all ventilation in the working dis- 
tricts may be made ascensional. Where in driving panel entries it 
is necessary to drive to the dip rather than to the rise, because of 
excessive gas or for other reasons, the ventilation may be taken down 
rather than up the pitch, and this has been done successfully. 


USE OF SITORT-WALL MACHINES, 


Short-wall machines of the Sullivan and the Goodman makes are 
moved from room neck to room neck by the small electric or air- 
driven hoists, and thence travel by their own power on the room 
track of 16 to 24 pound metal rails, the track being laid close to the 
lower rib of the room. The short-wall machine may “sump” along 
the lower rib just ahead of the room track and cut up the pitch along 
the room face, or it may be pulled to the upper rib and sump along 
that rib and cut down the pitch. With the nonreversible type of 
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machine it is necessary to sump on the lower rib in the rooms run- 
ning one direction and on the upper rib in rooms running the oppo- 
site direction; with reversible machines, however, sumping may be 
done on either the lower or the upper rib as the runner desires, the 
practice varying. 

Generally it is somewhat easier to sump along the lower rib, and 
in cutting along the face the machine will free itself of cuttings 
somewhat more readily in going up than in going down the pitch. 
However, expert runners frequently prefer to pull the machine 
empty to the upper rib and then sump, and become very proficient 
in doing this, the chief trouble being that the runner and his helper 
find it difficult to stand on the steep, smooth floor left from previous 
cutting. 

Once the machine is ready to start a cut there is little difference 
in power used or time consumed between cutting along the room 
face directly up the pitch and cutting directly down the pitch. In 
cutting down the pitch the machine is in position to be placed on the 
truck immediately on completing the cut, whereas in cutting up the 
pitch the machine must be dragged through the coal cuttings down to 
the lower rib and turned parallel to the track before it can be placed 
on the truck. Experienced machine runners can cut six or seven 
places in an 8-hour shift and machine runners at all familiar with 
the work will readily average three places an 8-hour shift. Gen- 
erally the bits are changed at least two or three times a shift. Prac- 
tically all of the bits are pick bits. Some machine runners, however, 
demand chisel bits in the middle block of the chain; in this event 
the chisel bits are about 15 per cent of the whole number. 

Cutting may be done during the regular operation of the mine, or 
may be done at night after the loaders have left. If done during the 
working shift, there may be delay in moving the machine from room 
neck to room neck by the rope or a delay in coal haulage or possibly 
both; whereas cutting on an off shift necessitates the presence of a 
man at the hoist on that shift. 

In dry places short-wall machines are used to undercut entries 
straight up a 22° pitch, the greatest difficulty being to stand on the 
smooth floor left by the machine. It is difficult to get the machine 
to the face of entries with pitches up to 22° when the face is 100 
feet or more from the level; hence, for driving entries up the pitch 
one machine is used for each pair of entries and is kept in the last 
crosscut when not in use. 

The cost of labor, material, maintenance, repairs, and other items 
is somewhat higher than for machines operated in level workings, yet 
should vary little from three-fourths of a cent to 14 cents per ton of 
coal cut, where an average amount of impurities is encountered in 
cutting. , 
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Details of a proposed system of machine mining applicable to 
pitches of 5° to 30° are shown in Plate IT. 


PULLING PILLARS. 


All the rooms in a panel should be driven abreast, as this gives 
maximum efficiency in ventilation and haulage, and permits attacking 
the pillars simultaneously. If it should be necessary to drive some 
rooms faster than others, the lower rooms should be chosen, and on 
their being driven to the desired distance pillar cutting (Pl. IIT) 
should be started. The cut on each pillar should be kept a trifle 
ahead of the cut on the one above it, in order to prevent falling 
material from being dangerous to men in open workings below. 
However, where the pitch is not more than 22°, no difficulty is found 
in keeping pillars abreast along a line parallel with the dip, as the 
falling material does not slide badly. 

The pillars may be attacked with machines or with hand picks. 
Generally machines are the more satisfactory. Beginning at the 
face of the room, one or possibly two cuts are made by machine along 
the lower rib of the room for approximately 30 feet. As the short- 
wall machine does not readily free itself of “ bug dust” when cutting 
to a dip of more than 16°, it is necessary not to exceed this angle in 
making the cuts; hence, the coal must. be shot in two benches. 

The coal from the cuts on the lower rib must be shoveled up the 
pitch to the track, as it is impracticable to drop the track down the 
pitch, owing to the difficulty of pushing loaded cars. Hence it is not 
wise to attempt to get more than two cuts from the lower rib. On the 
upper rib similar cuts are made from the face of the room for about 
30 feet along the pillar until the cuts from the lower rib of the room 
above are met and the 30-foot length of pillar is removed. 

A stump about 10 feet long is left intact and another section of the 
pillar is cut above and below as before outlined. The cuts are of 
such length as will leave 10 or 12 foot stumps inside the crosscuts 
made in driving the room, unless the crosseuts were more than 70 feet 
apart. After this section of the pillar has been removed, an attempt 
is made to remove the stump by pick and generally this is accom- 
plished. When the coal is believed to be removed from a sufficient area 
(which in general should not be more than 100 feet in length along 
the room), the props are removed. If the roof will not cave, it is shot 
down. Occasionally the roof may cave before the props have been 
removed. It is necessary to prop closely while slicing the pillars in 
order to steady the roof and prevent the coal settling on the machines. 

Pillar drawing is under the direction of an experienced man, who 
has charge of a panel of about 20 rooms. He sees that pillars are 
kept abreast on a predetermined line; that sufficient propping is 
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done; and that props, rails, ties, etc., are removed at the proper time. 
Generally, pillar drawing is done only when the work can be con- 
tinuous. 

Where adequate pillars are left above and below a panel, not only 
is pulling the pillars within a panel generally accomplished without 
throwing additional weight on surrounding territory but it is the 
custom to relieve a too heavy weight on any area by extracting the 
pillars from a neighboring area. Pillar coal costs more than room 
coal, especially where rock has been gobbed in the room. However, 
if the pulling of pillars keeps pace with development, so that the roof 
pressure does not become excessive, it is generally possible to get a larger 
percentage of lump from pillars than from rooms. The extraction from 
a panel is generally about 90 per cent. Top coal, when present, is 
more difficult to recover and then the total recovery from a panel may 
be reduced to 80 or 85 per cent. 

A comparison of the rise-room and the panel systems is shown in 
the following table: 


Comparisons of the rise-room and the panel system of mining. 


[Dips 16° to 30°.] 


Rise 
Toon Panel 

LanethOorrmomss i223 2ssc6enst cos fassbate noes ths bless ba kahseshobs 2acarssares: feet... 100 300 
Width of rooms... ..... a 
Width of room pillars... pane 26 
PILGH OR CONT 5 occ sence aban cnasareye™ gevuserny tecee -. degrees. . 3 16 to 30 
Area of panel... aeat ; . 42 9. 42 
Tons in panel (3! 49, 200 
Number of rooms... | 22 
Linear feet of— 

entry 72539522 2, 560 

Entry crosseut .. 560 

Room crosseut. . 2,000 

Rooms....... Sehe aoe ais 6, 600 

MaTrt Hartinie’s x uenw pai coces tases sacwote patebaede caw saeus aba Ver re ckceveteees 600 300 
Percentage of extraction in advance work: 

ROOMSe 2a fs 2 ie35s2otatanws je dodtaetsshISGt tiadi sesesccbage peat olas aseeeoess 40 35 

Narrow work. ath SOs Pasa 27 17 

Whtal.c2ctes.scegs phases seats ae ee 67 52 

Percentage ofextractionin retreat 0 32 
Percentage of total extraction: 

Rooms..... 40 67 

Narrow wor 27 17 

Total. 67 84 

Tons extracted p 

A GOVANCH WOLK cece cesic toh tes f2hs cbogulh sc dentetongs onttead Soba asmactets agatarads 3. 60 5.00 

LOCA nwa e sc snetccag shan Set astee eds G5eo one Se nas oer otle Bsiedetaeas ac hataees Deetenee 3.60 8.07 


APPLICABILITY OF ROOM-AND-PILLAR PANEL SYSTEM TO OKLAHOMA 
MINES, 


PULLING PILLARS. 


In Oklahoma mines, under the present system of driving rooms 
up the rise, with its inadequate room and entry pillars which are 
usually too thin to be pulled, the maximum recovery of coal is about 
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60 per cent, and this can be obtained only under favorable condi- 
tions and no loss of coal from squeezes. Of 59 mines examined in 
1915, 30 had lost standing coal through squeezes. If a panel system 
were installed in the 28 mines that have pitches of 10° to 30°, and 
in most of the 23 mines with pitches less than 10°, the extraction 
could readily be increased to 80 and even 90 per cent, provided ade- 
quate pillars were maintained in advancing and the pulling of pillars 
was started promptly on reaching the room lengths and was prose- 
cuted vigorously and carefully. The pulling of pillars would un- 
doubtedly eliminate squeezes, which, besides the loss of coal, have 
cost Oklahoma operators thousands of dollars for timber, rails, ties, 
pit cars, and other equipment, and for wages in attempting to limit 
squeezes and to recover squeezed areas. Moreover, miners have been 
endangered and lives lost through squeezes. In one instance an 
entire mine suddenly collapsed, killing 18 men, whose bodies were 
never recovered. Much of the so-called bad roof in the Oklahoma 
mines is caused by incipient squeezes and the trouble from it would 
be largely remedied if pillars were pulled and the weight relieved. 
Some mining men in Oklahoma maintain that the hard sandstones 
overlying some of the coal beds can not be made to break. However, 
it is known that in other fields, where hard sandstone occurs above 
the coal, the sandstone has been compelled to break, explosives being 
occasionally used if necessary. It is said also that one particularly 
obdurate sandstone is about 40 feet above one of the coal beds, hence 
could not be reached by explosives. However, the open space made 
by the removal of the 3 to 4 feet of coal would probably be filled and 
the weight taken before the hard sandstone 40 feet above the coal 
would be reached. It is not thought that there would be any trouble 
from gas gathering beneath the sandstone roof, as a fresh current of 
air would be on the face at all times. 


CONCENTRATION OF WORK AND HAULAGE, 


As compared with the present system, a panel system such as out- 
lined would greatly concentrate work. Each panel would produce 
daily 150 or 175 tons of coal, which would be delivered to the levels 
by a hoist man and a rope rider, or approximately 75 or 85 tons a 
man, as compared with the present output of 25 to 30 tons for each 
mule and driver. If the labor agreement should require, as at 
present, that the cars be pushed one way by the company, this could 
be accomplished by paying a small additional sum to the miners, 
as is done in Wyoming mines, where an additional 2 cents a ton is 
paid the miners for pushing cars both ways. 

With a daily production of 150 to 175 tons a panel, only 6 or 7 
panels would be required for an output of 1,000 tons, and this could 
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be obtained from workings extending over less than 70 acres, with 
two levels, each 1,700 or 1,800 feet long, on each side of the slope. 
A mine of equal capacity worked under present methods covers 
four to five times as much territory and costs relatively much more to 
maintain. Even after the nearer panels had become worked out and 
the length of level haulage roads increased, the work would still be 
concentrated because each panel, or 600 feet length, would have at 
least 20 loaders, as compared with the general practice in Oklahoma 
of having 10 or possibly 15 men to a level entry, which may be more 
than a mile long. 

Moreover, a level having two, three, or more panels, each producing 
150 to 175 tons per day, may thus produce 300 to 500 tons daily at a 
distance of 1, 2, or more miles from the main slope, by using elec- 
tric locomotives, the installation of which would not pay if only 
50 to 75 tons a day, which is more than the average production 
per level in Oklahoma mines, were being handled. The haulage 
cost, which averages more than 20 cents per ton, would be lowered 
25 to 50 per cent by installing the panel system with electric loco- 
motive haulage on levels. This system would also result in the 
elimination of mule haulage, a consummation greatly desired by prac- 
tically all mining men. The elimination of mules will also, in many 
mines, make brushing of haulage roads in entries and rooms un- 
necessary. Brushing is not only expensive but induces future roof 
troubles, many of which would be avoided if the original roof were 
not broken. 

YARDAGE AND DEAD WORK. 


In present mining, with pitches exceeding 15°, rooms are rarely 
driven more than 125 feet and frequently only 80 feet, the shorter 
room length being used where the pitch is too steep to place cars 
at the face, and not steep enough to permit the coal to slide by 
gravity, even when sheet-iron chutes or flat plates are used. This 
necessitates driving levels off the main slope at intervals of 125 to 
150 or 175 feet, whereas with the proposed panel system levels would 
be needed only about every 650 or 700 feet. 

As compared with the 100-foot rooms and 10-foot room pillars of 
the present system, the use of a panel system with room pillars 26 feet 
wide would reduce the proportion of coal from narrow work from 
about 27 to 17 per cent. This would greatly increase the percentage 
of large-size, salable coal, as narrow work tends to produce fines. 

Moreover, the panel system would reduce the cost of yardage, said 
by Oklahoma operators to average 30 cents per ton for this field, to 
about 19 cents per ton. There would be only one level entry in a 
mine to keep timbered and in which track would have to be main- 
tained, whereas under the system in use there are three or four such 
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levels. The change would reduce the number of track and timber men 
required, as the panel dip entries are abandoned as soon as the pillars 
are pulled. By the present system track must be maintained in levels 
long after a large percentage of the rooms has been abandoned. 

Where the pitch is less than 15°, rooms are driven approximately 
200 feet under the present system, and approximately 14 per cent 
of the coal comes from narrow work, as compared with 17 per cent 
with the panel system. But this proportion of coal from narrow 
work in the panel system can be reduced in nongaseous mines by 
driving only one panel or butt entry instead of the usual pair, and 
providing ventilation by immediately turning rooms off the butt or 
panel entry and converting the first crosscut between rooms into the 
parallel air course. However, as the thickness of room pillars with 
the present system, 10 feet or less, does not permit pulling, the panel 
system will ultimately yield a much greater tonnage per foot of 
narrow work. 

As previously stated, the use of a panel system would concentrate 
haulage and permit the use of electric locomotives, thus reducing 
and in many mines eliminating the roof brushing now necessary for 
mule haulage. Driving rooms across the pitch would also tend 
greatly to reduce roof falls and timbering in rooms, as it is noticeable 
in Oklahoma mines that in wide places, such as partings, on level 
entries the roof holds far better and with much less timbering than 
in rooms driven up the pitch. Moreover, if the roof were not broken 
by brushing it would stand much better. 


FIRES AND EXPLOSIONS. 


Fires are frequent in Oklahoma mines, particularly at shot-firing 
time. The fires are sometimes caused by the use of black blasting 
powder in dusty or gaseous places. One company operating several 
mines is said to have averaged one fire a week for a 10-year period. 
In many instances it has been necessary to seal entire mines at the 
shaft or slope mouth for various periods, and resort has also been 
had to flooding. 

The use of a panel system would permit machine mining, facilitate 
the use of permissible explosives, and thus practically eliminate fires. 
Even if a fire should be started through the ignition of gas, or any 
other cause, a panel system properly maintained would permit sealing 
such a fire with about four stoppings, whereas under the present 
system several stoppings are required to seal a fire. In a mine 
worked by panels an explosion of limited violence may be confined 
to the panel in which it originated, as was done in a panel mine in 
Pennsylvania in 1915. By the use of suitable rock-dust barriers 
placed in the panel entries near their intersections with the levels, 
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even a violent explosion might be confined to the panel in which it 
originates and at a comparatively small cost. 


VENTILATION. 


The general practice in Oklahoma is to split the intake air at the 
foot of the slope, giving one split for the right-hand side and one for 
the left-hand side of the mine. It is generally held that further 
splitting is impracticable, although in mines known as gaseous, split- 
ting at the various levels has proved satisfactory. With the panel 
system the levels intersect the main air courses (slopes) at only every 
600 or 700 feet, as compared with every 125 to 250 feet with the pres- 
ent system, and the slopes (main air courses) are not intersected at 
any point except at levels, thus minimizing opportunity for leakage 
and short-circuiting of air. Moreover, along the levels, which are 
auxiliary air courses, openings are made only at intervals of 500 or 
600 feet, as compared with every 35 or 40 feet in the present practice. 
In each panel are only about 20 men and the ascensional ventilation 
used may be easily controlled by regulators and small overcasts. Air 
from one panel may be used in the next panel, or, if for any reason 
it is desirable to isolate the ventilation from a panel from other work- 
ings, the return from that panel may be brought into the main return 
by an overcast. When a panel has been abandoned it may be 
sealed or ventilated, as desired, with comparatively little trouble. In 
short a far more positive and flexible system of ventilation than the 
one now used can be had, and the cost of additional overcasts is offset 
by the decreased number of stoppings needed. 


USE OF MACHINE MINING IN ROOMS. 


Of the 59 mines visited in 1915, 51 were shooting off the solid in the 
rooms. At many mines bad roof conditions were complained of. 
These may well be due to the stresses caused by leaving small room 
pillars, to leaving the pillars in, and to using the heavy charges neces- 
sary in shooting from the solid. In general, if the coal is undercut 
and moderate charges of explosives are used, the roof in Oklahoma 
mines is distinctly better than that in many other coal fields. This 
has been proved in the mines that use machines. In 51 of the mines 
examined, the pitch is less than 30°, hence the introduction of a panel 
system for mines with pitches of 5° to 30° would permit the use of 
chain machines in each of the 51, for roof and floor conditions are 
generally favorable and none of the mines are wet enough to prevent 
the use of machines. 

Coal shot off the solid in Oklahoma mines rarely yields as much as 
45 per cent of 2-inch lump, whereas undercut coal will yield 55 to 65 
per cent and even 80 per cent of lump coal. Domestic lump coal is in 
demand at $3 to $4.50 per ton, according to the season, whereas slack 
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is often unsalable at $1 per ton. In shooting off the solid, a keg of 
blask blasting powder (25 pounds) will average only 14 tons of coal 
brought down, whereas in blasting undercut coal in the same mine a 
keg of powder will average 50 to 60 tons. 

In some Oklahoma mines rather soft “dirt bands” occur immedi- 
ately above or below the coal or as partings, and shooting off the 
solid breaks the “ dirt” into fine pieces, which can be removed only by 
expensive picking and washing. In mines where the coal is undercut 
it has been found that the “dirt” can be removed underground in 
large pieces, and the quality of the coal as shipped is greatly im- 
proved, and the expense of washing the fine coal is avoided. There 
is a wage “ differential ” in Oklahoma of 7 to 14 cents per ton in favor 
of machine-mined coal, and machine coal pays only two-thirds of the 
yardage of coal shot from the solid. 

The cost of installing a short-wall machine unit, including mining 
machine, boilers, generators, wiring, and other equipment complete, 
is estimated not to exceed $3,300,? and a machine in a panel mine 
working in coal pitching more than 20° will readily average three 
places an 8-hour shift, or 45 tons a shift in a 3-foot bed, and 60 tons 
in a 4-foot bed. With 150 working days per annum each machine 
would produce an annual output of 6,750 tons in 3-foot coal and 
9,000 tons in 4-foot coal. With a wage “differential” of 7 cents a 
ton each machine would save $472.50 in wages annually in mining 2 
8-foot bed, to which amount would be added the saving due to the 
difference in cost of yardage. Yardage, including brushing, is said to 
cost 30 cents a ton in Oklahoma and as the yardage “ differential ” 
is one-third the saving would be one-third of 30 cents a ton, or 10 
cents a ton, which on 6,750 tons would be $675 annually in mining 
a 3-foot bed. Hence, the annual saving per machine in 3-foot coal, 
solely from the difference in wages and yardage, would be $675 plus 
$472.50 or $1,147.50. From this should be subtracted the cost of re- 
pairs and maintenance for the machine used, which should not in 
any event reach 2 cents a ton, and the depreciation charge. 

It will readily be seen that each machine unit would earn at least 
25 per cent annually in wages saved, and with the amount gained in 
the improved quality of coal, better roof conditions, etc., would 
almost pay for itself annually. If the coal is 3} or 4 feet, or thicker, 
the advantage of machines is more marked than in mining coal 3 
feet thick or less. 


CONCLUSIONS AS TO ROOM-AND-PILLAR PANEL SYSTEM, 


The introduction of a new system of mining into an established 
mining district is accomplished only with much expense and difli- 


*Cost is based on January, 1915, prices. 
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culty, especially where a new wage scale must be negotiated. Yet 
this has been done in various mining districts in the United States, 
and the change should be possible in Oklahoma. In opening a mine 
the panel system will not yield as quick returns as the present system 
used in Oklahoma, also the cost of equipping a panel mine will be 
greater. The difficulties that must be met in Oklahoma have been 
overcome in other coal-mining districts and when these are overcome 
the advantages from almost any standpoint will be so great as to 
entirely overshadow the difficulties. 


PANEL LONG-WALL SYSTEM. 


It is thought that those coal beds having steep dips can be worked 
most economically and profitably by some method of long-wall 
mining, probably panel long-wall mining, as it seems that mining 
machines could be operated most successfully by this system and the 
roof weight controlled better. This method of working should be 
especially suitable for Oklahoma mines because of the intermittent 
character of the coal trade in Oklahoma, and because the conditions 
responsible for the excessive cost of dead work in this coal field as 
compared with other fields could be avoided. 

By adopting the panel long-wall system less narrow work and 
less brushing should be necessary and the cost of production should 
be materially reduced. It is true that a new scale of wages and ton- — 
nage rates would be necessary before this system could be established, 
but this detail should be easily disposed of once the miners under- 
stand the benefits to be derived from the new system. Under this 
plan the miner would derive the greater part of his daily earnings 
from loading coal and not from doing dead work, and he would be 
working in much better air and under superior working conditions, 
the turn would be better, and he would have a higher average ton- 
nage to load daily than at present. 


PANEL LONG-WALL ADVANCING SYSTEM. 


In the panel long-wall advancing system (see Pl. IV) a slope is 
driven from the outcrop down the dip, or pitch, of the coal bed, 
with an air course on each side of the slope, as is the present practice, 
but with the following modifications: A surface pillar 300 to 500 
feet thick is left along the outcrop to prevent influx of surface water 
to the mine workings, the first lifts, or cross entries, being turned 
at distances of 300 to 500 feet from the outcrop, or mouth of the 
slope. The pillars between the slope air course and the first rooms 
on the cross entries are thicker than is the present practice. The 
cross entries are turned directly off the slope, as at present, but a 
slope barrier pillar 150 to 300 feet thick is left just inby the slope 
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air course. Double cross entries are turned off the slope at 300 to 
400 foot centers. A chain pillar 30 feet thick is left between the 
cross entries and the air course below, and the upper entry is made 
the haulage entry. 

When the cross entry and the air course below it and parallel to 
it have been advanced to the limits of the slope barrier pillar, two 
rooms are turned off the cross entry, at right angles to it. These 
rooms are driven directly up the pitch, as in present practice, cross- 
cuts being driven at proper intervals between the two rooms in order 
to properly ventilate them, as the work progresses. These rooms 
are holed through to the air course of the cross entries above for the 
purpose of ventilation and are driven narrow for the last 50 feet. 

As soon as the rooms have been driven the inby rib of the inby 
room, beginning at a point 40 to 50 feet below the air course of the 
cross entries above and extending to the entry below, is made the 
working face. In practice this face would probably be kept at an 
angle with the entry (as shown in Pl. IV) in order to protect each 
loader from falling coal or rock from the working places above his 
place. The angle of the working face would vary with the dip and 
the cleat of the coal. The coal, or in some mines, the underclay, 
would be undercut with short-wall electric mining machines to a 
depth of 3 to 5 feet. A pulley would be hung on a prop at the upper 
end of the working face to facilitate hauling the machine up and 
down. As the face is advanced, a barrier pillar 40 to 50 feet wide 
(measured on the dip) would be left just below the air course of the 
upper cross entries to protect the haulage way and the air course. 
At intervals of 100 to 150 feet along the strike openings would be 
driven through this barrier pillar to the air course in order to sim- 
plify the ventilation. If the cross entries, exclusive of the top barrier 
pillar, were driven 800 feet apart and the working face kept at an 
angle of 60° with the entry, there would be 345 feet of working face, 
which could be cut with one machine of the short-wall type in one 
shift—probably at night. Each miner would have 20 to 85 feet of 
face, depending on the dip and the thickness of the coal, the manner 
of loading, etc. To steady the roof about three or four lines of props 
would have to be maintained parallel to the long-wall face, and as 
each cut was taken from the face the line of props farthest from the 
face would be removed. This would permit reusing props and caving 
the roof as work progressed. It is not thought that it would be 
necessary to build pack walls to receive the weight of the roof, but 
such walls, if necessary, could be readily built of material blasted 
from the roof. 

If the coal dips more than 30° self-propelling machines can not be 
used, although short-wall machines can be and are successfully used 
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on such dips; then the face is stepped as shown in figures 1 to4. A 
post puncher could then be used to shear, overcut, or undercut the 


Two steps give working 
place for one man 


Distance of chute from 
face varies with uni- 6 
formity of face advance 

and roof conditions 


Entry cribbed and lagged Ns < 


to slope barrier pillar 
Entry kept sufficient distance 
ahead to hold trip of cars 
~<— To slope 
q 5 10 15 20 
Scale in feet 


Ficure 1.—Plan view of chute and face. 


coal, or the coal could be blasted off the solid, if necessary. A face 
step is 14 feet high and 8 feet deep. Two of these steps give sufficient 


side of chute 


SECTION THROUGH CHUTE (FIG. 3) 


ae eee 
END (PERSPECTIVE) VIEW OF CHUTE AND FACE 


Ficure 2.—End view of chute and face. 


working face for one man. For dips of more than 30° a sheet of No. 
16 steel plate 3 feet high is stood vertically on edge along a row of 
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props and parallel to the working face. The distance between this 
sheet and the working face will vary with the uniformity of the face 
advance and the roof conditions, though it is believed that 4 to 5 
feet would be enough. For a flatter dip, chutes could be laid. No. 16 
steel in sections 8 feet long, probably 3 feet wide at the upper end of 
the chute and increasing to 5 feet at the lower, or spout, end could be 
used for the chute bottom. These flat sheets could be bolted, or 
hooked, together and onto the vertical sections. A post puncher 
machine could easily be pulled up and let down such a chute and 
could be held in position for cutting with props. 


Entry cribbed sufficient 
distance inby to protect trip 


+ To slope \ 


Ficure 8.—Plan of machine-cut face. 


0 10 
Scale in feet 


Timber cribs made of 4-foot props could be built along the top 
side of the entry as the working face advanced, these cribs being 
held in place by iron pins driven into holes drilled into the floor. 
These cribs can be built upon loose coal slack, or pieces of slate, to 
permit of their easy removal, if necessary, and can be filled with gob 
or left empty as conditions require. If the bottom entry were made 
the haulage way, then it would be only necessary to maintain these 
cribs along the entry from the working face back to the last inside 
sly (dip switch). The cross entries would probably be driven by a 
post puncher and would be kept about 80 feet in advance of the lower 
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end of the long-wall face in order to give room for the storage of a 
trip of empty cars. In a 4-foot bed a panel height of 350 feet would 
yield approximately 50 tons of coal per foot of advance. If the panel 
face was undercut to a depth of 4 to 5 feet and the coal loaded each 
day 200 to 250 tons could be obtained from a panel, compared with 
a production of 50 to 75 tons per cross entry under the present 
system. The roof caves or is shot down as the face advances, the 
lines of props being advanced as the working face advances. 

The bottom would be cut away sufficiently on the entry to allow 
the mine car to receive the coal directly from the spout without the 


Ficure 4.—Side elevation of chute, 


necessity of shoveling (see fig. 4). Where the coal bed is too flat 
for chute work the coal, if the bed is thick enough, could be handled 
by laying track and running cars along the face, or, if thin, by means 
of a conveyor laid along the face and cars on the entries. In the 
first plan the empty cars would be brought in at the top of the panel 
and the loaded ones taken out at the bottom. 

Each panel face should be advanced to a distance of 2,000 to 3,000 
feet. The latter distance is more than the limit of economical animal 
haulage in cross entries in this field under the present system of min- 
ing, but under the proposed svstem the haulage would be greatly 


Google 


26 MINING COAL IN OKLAHOMA, 


simplified and the loading centralized, and it would probably prove 
economical to drive the entries 3,000 feet or even farther. 

The cross entries, or Jifts, can be advanced in the manner shown in 
Plate IV, so that the weight will come on uniformly. If this is done, 
however, the cross entries above and below these two cross entries 
should be left unmined in order to avoid possible squeezes. Two 
working panels on each side of the slope should yield a sufficient out- 
put. A somewhat similar method of mining practiced in the steep- 
pitching coal beds of Washington has been described by Ash.* 


PANEL LONG-WALL RETREATING SYSTEM. 


The details of the panel long-wall retreating system, which are 
shown in Plate V, would be very similar to that previously described. 
The essential differences are as follows: In the retreating system the 
cross entries would be driven to the panel limits, 2,000 to 3,000 feet, 
before the coal in the panel was touched. Two rooms would be 
driven for ventilation as before, but this time at the inby instead of 
the outby end of the panel. The face would then be brought back, 
starting at the outby rib of the first room, as shown in Plate V. The 
coal on the lift above would probably have been worked out by this 
time and therefore it would not be necessary to leave the entry 
barrier pillar as in the advancing system; in fact, it is possible that 
the entry chain pillar from the lift above might also be extracted. 

An additional advantage would be the lesser cost of maintaining 
the haulage entries, and the smaller slope barrier pillars necessary, 
as the main weight would be relieved before the workings neared the 
slope. The disadvantages are that a longer time is required to open the 
long-wall face, and that more money would have to be spent before the 
panel began producing coal. However, the last ton of coal produced 
in such a mine would be the cheapest, whereas under the system in use 
it is the dearest. 

It would be necessary to crib the top entry for about 80 feet inby 
the retreating long-wall face in order to keep the entry open for 
storing a trip of empties. The top entry could readily be made the 
haulage entry, as it would be in solid coal outby the working face. 
By placing the cribs on loose dirt, most of the timber in the cribs 
could be recovered and used again as the working face progressed 
outby. 

When the panel had been mined to a point 150 feet inby the slope, 
measured along the strike, work would be stopped, and a pillar left as 
a protection to the slope. 

With the advancing system an extraction of 80 or more per cent 
from the panel would be obtained in the advance work, with a 


¢ Ash, S. H., Working a steep coal seam by long-wall methods: Coal Age, vol. 9, Apr. 
29, 1916, pp. 742-745. 
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possible additional extraction from the entry, chain, and barrier 
pillars. 

With the retreating system an extraction of 91 to 95 per cent 
would be obtained from the panel, depending on whether the entry 
chain pillar was brought back by the workers from the lift below. 


COMPARISON OF LONG-WALL METHODS WITH PRESENT METHODS. 


Either of the suggested methods, as compared with the system in 
use at present, would show the following advantages: 


Panel long-wall systems compared with present system. 


Panel long-wall systems. Present room-and-pillar system. 


Extraction, per cent__-__. 80 to 100_____________.40 to 60. 
Loading and mining__-_-__- Concentrated__-__----- Widely distributed. 
Haulage. 25sec Cheaper and more effi- 

Ment 25225 2252c5052 Inefficient. 
Ventilation-__--________~ Safer and more eco- 

nomical_____--_----- Ineffectual and inefficient. 
Production perentry, tons?_200 to 275____-_---____ 40 to 75. 
Production per miner____ Greatly increased___-_- 8 to 5 tons daily. 
Maintenance________-____ Moderate____--_--_--__ Heavy. 
Expense for narrow work. Light--_--_-______--_-_-. Do. 
Squeezes__-____--_.--.__ Controlled and avoided-Unavoidable and uncontrolled. 
Miners’ conditions_______ Tmproved___...-...---- Employed only 5 to 6 months 

in the year. 


The panel long-wall system lends itself to the peculiar conditions 
of the Oklahoma coal fields, where there is a demand for coal during 
only five or six months of the year, yet the entire mine workings must 
be kept open at great expense during the remainder of the year for 
the relatively small amount of coal obtained during the busy season. 
If some such system as has been suggested had been followed in the 
Oklahoma field, only one-half of the acreage now opened would have 
been necessary for the coal produced thus far, and the increase in 
recovery over present practice would have been 30 to 40 per cent. 

In Plate V the present system of working has been interposed on 
the proposed system to show the contrast between the two systems, 
one showing chute rooms, the other track rooms. Both are platted 
from actual survey notes. It will be noted that by the new plan the 
necessity of driving narrow crosscuts between the rooms, and narrow 
room necks is avoided, with the expense for yardage entailed. Lifts 
or levels are driven every 300 feet along the slope, as compared with 
every 125 to 200 feet at present, thus reducing this kind of narrow 
work 25 to 50 per cent. It is estimated that in mines shooting off the 
solid the proportion of fine coal to the total output is increased 15 
per cent through narrow work. 


* Per ton of 2,000 pounds. 
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Moreover, in many mines now working under the old system the 
roadways in all rooms must be brushed and this expense is additional 
to the yardage for driving the narrow work in the coal alone. With 
the new plan nearly all the narrow work and most of the brushing is 
eliminated, more lump coal is produced, as it is all wide work, and 
advantage may be taken of the cleat to facilitate mining and produce 
the maximum proportion of lump coal. 


PROPOSED PANEL LONG-WALL ADVANCING SYSTEM. 


Frequently in advancing long-wall work, especially under the 
Scotch or “45°” system, such as is followed in the coal mines of 
northern Illinois, the face closes. 

Usually when this occurs it is necessary to cut through the solid 
coal at considerable expense and delay in order to reestablish the 
working face and to restore the ventilation. Plate VI shows a 
method of working similar to the advancing panel long-wall system 
shown in Plates IV and V, except that the working face is driven 
at a considerable angle (about 40° to 60°) with the line of dip. Two 
rows of props, spaced as shown in Plate VI, are used to regulate the 
weight on the working face. Two narrow places are driven at an 
angle of 30° to 45° across the dip, up to what is to be the upper end 
of the long-wall face. These places may be about 16 feet wide, with 
a 25-foot pillar between, the intent being to drive them wide enough 
to minimize payment of yardage. The outside, or outby, place is 
begun at a point 300 feet from the air course of the main slope. Both 
places should be driven to within 50 feet of the haulage way on the 
level above. 

The barrier pillar left above the long-wall face is 50 feet thick 
along the dip and has crosscuts every 30 feet along the strike. A 
passage about 16 feet wide, or wide enough to minimize the payment 
of yardage, is driven below the barrier pillar to provide ventilation 
and an escape way in the event of the working face closing. A dip 
switch is driven from the lower end of the long-wall face to the main 
haulage way below, cribs being carried to protect the face. The coal 
from the escape way above the face and from the crosscuts above is 
loaded into cars and hauled by means of a small auxiliary system to 
the upper end of the face where it is delivered to the haulage system 
there used. 

The panel long-wall system described above would have the fol- 
lowing advantages for Oklahoma mines: 

1. Machines could be used in all mines; even in those mines where 
the dip was the greatest the working face could be run at such an 
angle with the dip that mining machines of the short-wall type could 
be used successfully. 
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2. The amount of narrow work, one of the greatest expenses in the 
rise-room system now in use, would be a minimum. 

8. Haulage costs would be much lower than in the rise-room 
system, as the loading would be concentrated ; also there would be no 
need for hoists with hoist men and rope riders as would be necessary 
in the proposed room-and-pillar panel system described on pages 
11 to 21. 

4, The recovery of coal per acre mined would be greater than by 
the room-and-pillar system. 

5. The initial cost of opening a mine would be much less than 
under the room-and-pillar system, because the proportion of narrow 
work would be less and the maximum output would be attained more 
quickly. 

6. When the long-wall face was once opened it would yield the 
maximum daily tonnage, and this tonnage, barring accidents, would 
be uniform during the life of the mine, whereas in the room-and- 
pillar panel system the maximum output would not be realized until 
all the rooms had been turned and widened to full width, and this 
output would vary with the working out of the rooms. 

7. The daily tonnage per machine unit would be much greater 
than in the room-and-pillar panel system as the machine would be 
at work almost constantly, whereas in room-and-pillar workings the 
machine must be moved from one working place to another and is 
cutting coal for only a part of the time. 

8. Ventilation costs would be reduced and ventilation made more 
simple and efficient. 

9. If this new method of working were adopted throughout the 
Oklahoma coal field, labor conditions and mining conditions would 
be uniform, whereas in the room-and-pillar system there would be 
differences in yardage work, dead work, and other factors. 

10. It is probable that the miners could be educated to the panel 
long-wall system much more rapidly and their work rendered much 
more efficient than under the panel room-and-pillar system. 


PROPOSED ROOM-AND-PILLAR RETREATING SYSTEM FOR 
PITCHES UP TO 12°. 


A plan for a room-and-pillar system of mining coal, for pitches 
up to 12°, on the retreat after the area to be worked out has been 
developed, is shown in Plates VII and VIII. 

The adoption of this plan presupposes the possession of ample 
capital on the part of the lessee. The property would have been 
prospected by means of diamond drills, and the outcrop well defined 
before mining was begun. A block of coal land embracing a square 
mile in area would be opened by driving a main slope and parallel 
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air courses from the outcrop directly down the dip-of the coal bed 
to the boundary of the tract before any levels were turned. When 
the slope had reached the boundary of the tract cross entries, or lifts, 
would be turned off each side of the slope as in present practice. 

A barrier pillar 145 to 150 feet thick would be left between the 
slope air courses and the first room. Rooms 20 feet wide, on 50-foot 
centers, and having 30-foot pillars, would be driven directly up the 
dip 100 to 250 feet, depending upon the degree of dip. The rooms 
would be widened on each side and be turned off entries which were 
10 feet wide, with a 25-foot pillar between the entry and the air 
course below the entry. The entry would be the haulage way and 
a parting would be provided at the mouth of the entry to facilitate 
haulage. A barrier pillar 120 feet thick would be left above the ends 
of the rooms and below the second lift from the face of the slope. 

All rooms on the first lifts would be turned and worked up to the 
barrier pillar before any rooms would be turned off the second lifts, 
although these would be finished before robbing of the room pillars 
on the first lifts was begun. All the rooms on the second lifts would 
be turned at the same time. 

The room pillars on the first lift would be strong enough to prevent 
squeezing while the rooms on that lift were being worked to their 
limits, and after the rooms had been worked out the barrier pillar 
would prevent any squeeze extending to the area to be worked by 
the second lifts, and these would be progressing to the boundary 
while the room pillars of the first lifts were being robbed. The 
barrier pillar between the first and second lifts would be robbed 
from the second lifts through dip switches. As the first lifts would 
be down the dip from the second lifts, any weight coming on the 
workings as a result of pillar robbing or other mining work on the 
first lifts would be confined to them and prevented from extending to 
the second lifts by the strong barrier pillars shown. The rooms 
could be driven straight up a 12° dip, and mining machines should 
be able to climb wooden tracks in such rooms. 

In order to facilitate ventilation and prevent accumulations of gas 
while the pillars were being drawn, crosscuts through the barrier 
pillar could be driven from the air course of the second lift to the 
faces of each fourth or fifth room on the first lifts. But the rooms 
at the inner end of the lifts would be advanced first in sufficient num- 
ber to constitute a break or cave line after the pillars are once begun 
to be withdrawn, and an equal number of rooms should be advancing 
so as to establish a line of advance similar to the line of retreat. If 
rooms were all driven to their boundary at one time along an entry 
half a mile long there would be a large number of rooms idle while 
the robbing work retreated, so it is better to advance the rooms just 
as fast as the pillars are withdrawn. 
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The method of working just outlined would be adapted to pitching 
coal beds having a poor roof and underlain with thick beds of soft 
fire clay. The entire area to be mined could be prospected before 
development was begun. Any faults, rolls, slips, or other serious 
obstructions to mining would be discovered during the advance work 
and could be left in pillars or avoided in subsequent mining. Drain- 
age, haulage, and timbering costs would decrease with the life of 
the mine. Where the slope could be driven to meet a vertical shaft 
sunk at the dip end of the property the method should prove very 
economical. This method of working is being introduced into two 
of the mines in the Coalgate district. 
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A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are re- 
quested to limit their selection to publications that may be of espe- 
cial interest to them. Requests for publications should be addressed 
to the Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


U ‘ PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLietTin 17. A primer on explosives for coal miners, by C. E. Munroe and 
Clarence Hall. 61 pp., 10 pls., 12 figs. 

BULLETIN 20. The explosibility of coal dust, by. G. S. Rice, with chapters 
by J. C. W. Frazer, Axel Larsen, Frank Haas, and Carl Scholz, 204 pp., 14 pls., 
28 figs. 

Butietin 45. Sand available for filling mine workings in the Northern An- 
thracite Coal Basin of Pennsylvania, by N. H. Darton. 1912. 33 pp., 8 pls., 
5 figs. ; 

BuLteTIN 46. An investigation of explosion-proof mine motors, by H. H. 
Clark. 1912. 44 pp., 6 pls., 14 figs. 

Butietin 48. The selection of explosives used in engineering and mining 
operations, by Clarence Hall and S. P. Howell. 1914. 50 pp., 3 pls.. 7 figs. 

ButieTin 50. A laboratory study of the inflammability of coal dust, by J. C. 
W. Frazer, E. J. Hoffman, and L. A. Scholl, jr. 1913. 60 pp., 95 figs. 

BuLieTin 52. Ignition of mine gases by the filaments of incandescent elec- 
tric lamps, by H. H. Clark and L. C. Ilsley. 1913. 31 pp., 6 pls., 2 figs. 

BuLteETIN 56. First series of coal-dust explosion tests in the experimental 
mine, by G. S. Rice, L. M. Jones, J. K. Clement, and W. L. Egy. 1913. 115 pp., 
12 pls., 28 figs. 

ButuetTin 57. Safety and efficiency in mine tunneling, by D. W. Brunton and 
J. A. Davis. 1914. 271 pp., 6 pls., 45 figs. 

Butietin 60. Hydraulic mine filling, its use in the Pennsylvania anthracite 
flelds, a preliminary report, by Charles Enzian. 1918. 77 pp., 3 pls., 12 figs. 

BULLETIN 62. National mine rescue and first aid conference, Pittsburgh, Pa., 
September 23-26, 1912, by H. M. Wilson. 1913. 74 pp. 

BULLETIN 68. Electric switches for use in gaseous mines, by H. H. Clark and 
R. W. Crocker. 1913. 40 pp., 6 pls. 
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Butietin 74. Gasoline mine locomotives in relation to safety and health, by 
O. P. Hood and R. H, Kudlich, with a chapter on methods of analyzing exhaust 
gases, by G. A. Burrell. 1915. 84 pp., 3 pls., 27 figs. 

ButLtetin 90. Abstracts of current decisions on mines and mining, December, 
1913, to September, 1914, by J. W. Thompson, 1915. 176 pp. 

BuLieTin 93. Miners’ nystagmus, by F. L. Hoffman. 1916. 67 pp. 

BuLtetin 99. Mine-ventilation stoppings, with especial reference to coal mines 
in Illinois, by R. Y. Williams. 1915. 30 pp., 4 pls., 4 figs. 

BuLietTiIn 101. Abstracts of current decisions on mines and mining, October, 
1914, to April, 1915, by J. W. Thompson, 1915. 188 pp. 

ButteTiIn 102. The inflammability of Illinois coal dusts, by J. K. Clement 
and L, A. Scholl, jr. 1916. 74 pp., 5 pls., 22 figs. 

Buteietin 105. Black damp in mines, by G. A. Burrell, I. W. Robertson, and 
G. G. Oberfell. 1916. 92 pp. 

Buttetin 113. Abstracts of current decisions on mines and mining, reported 
from May to September, 1915, by J. W. Thompson. 1916. 124 pp. 

BuLLeETIN 118. Abstracts of current decisions on mines and mining, reported 
from October to December, 1915, by J. W. Thompson. 1916. 74 pp. 

BULLETIN 126. Abstracts of current decisions on mines and mining, reported 
from January to April, 1916, by J. W. Thompson. 1916. 90 pp. 

BuLLeTIN 131. Approved electric lamps for miners, by H. H. Clark and L. C. 
Ilsley. 1917. 59 pp., 17 pls., 7 figs. 

BULLETIN 143. Abstracts of current decisions on mines and mining, reported 
from May to August, 1916, by J. W. Thompson, 1917, 72 pp. 

BULLETIN 147. Abstracts of current decisions on mines and mining, reported 
from September to December, 1916, by J. W. Thompson. 1917, 84 pp. 

BuLLeETIN 152. Abstracts of current decisions on mines and mining, reported 
from January to April, 1917, by J. W. Thompson. 1917. 78 pp. 

TECHNICAL Paper 2. The escape of gas from coal, by H. C. Porter and F. K. 
Ovitz. 1911. 14 pp., 1 fig. 

TECHNICAL Paprer 11. The use of mice and birds for detecting carbon monox- 
ide after mine fires and explosions, by G. A. Burrell. 1912. 15 pp. 

TECHNICAL Paper 13. Gas analysis as an aid in fighting mine fires, by G. A. 
Burrell and F. M. Seibert. 1912. 16 pp., 1 fig. 

TECHNICAL Paper 19. The factor of safety in mine electric installations, by 
H. H. Clark. 1912. 14 pp. 

TECHNICAL Paper 21. The prevention of mine explosions, report and recom- 
mendations, by Victor Watteyne, Carl Meissner, and Arthur Desborough. 12 pp. 

TECHNICAL Paper 23, Ignition of mine gas by miniature electric lamps with 
tungsten filaments, by H. H. Clark. 1912. 5 pp. 

TECHNICAL Paper 28. Ignition of mine gas by standard incandescent lamps, 
by H. H. Clark. 1912. 6 pp. 

TECHNICAL Paper 43. The effect of inert gases on inflammable gaseous mix- 
tures, by J. K. Clement. 1913. 24 pp., 1 pl., 8 figs. 

TECHNICAL Paper 44. Safety electric switches for mines, by H. H. Clark. 
1913. 8 pp. 

TECHNICAL Paper 62. Relative effects of carbon monoxide on small animals, 
by G. A. Burrell, F. M. Seibert, and I. W. Robertson. 1914. 23 pp. 

TECHNICAL Paper 67. Mine signboards, by Edwin Higgins and Edward 
Steidle. 1913. 15 pp., 1 pl. 4 figs. 

TECHNICAL Paper 75. Permissible electric lamps for miners, by H. TH. Clark, 
1914. 21 pp., 3 figs. 

106858 °—18——3 


Google ‘iticeroar b 


34 PUBLICATIONS ON COAL MINING. 


TECHNICAL Paper 82. Oxygen mine rescue apparatus and physiological effects 
on users, by Yandell Henderson and J. W. Paul. 1917. 102 pp., 5 pls., 6 figs. 

TECHNICAL Paper 84. Methods of preventing and limiting explosions in coal 
mines, by G. S. Rice and L. M. Jones. 1915. 50 pp., 14 pls., 5 figs. 

TecHNICAL Paper 100, Permissible explosives tested prior to March 1, 1915, 
by S. P. Howell. 1915. 16 pp. 

TECHNICAL Paper 103. Organizing and conducting safety work in mines, by 
H. M. Wilson and J. R. Fleming. 1917. 57 pp., 35 figs. 

TECHNICAL Paper 108, Shot firing in coal mines by electricity controlled from 
the outside, by H. H. Clark, N. V. Breth, and ©. M. Means. 1915. 36 pp. 

TECHNICAL Paper 112. The explosibility of acetylene, by G. A. Burrell and 
G. G. Oberfell, 1915. 15 pp. 

TECHNICAL Paper 119, The limits of inflammability of mixtures of methane 
and air, by G. A. Burrell and G. G. Oberfell. 1915. 80 pp., 4 figs. 

TECHNICAL PAPER 121. Effects of temperature and pressure on the explosi- 
bility of methane-air mixtures, by G. A. Burrell and I. W. Robertson. 1916. 
14 pp., 3 figs. 

TECHNICAL PAPER 122. Effects of oxygen deficiency on small animals and on 
men, by G. A. Burrell and G. G. Oberfell. 1915. 12 pp. 

TECHNICAL Paper 132. Underground latrines for mines, by J. H. White. 
1916. 23 pp., 2 pls. 7 figs. — 

TECHNICAL Paper 134. Explosibility of gases from mine fires, by G. A. Bur- 
rell and G. G. Oberfell. 1916. 31 pp., 1 fig. 

TECHNICAL Paper 138, Suggested safety rules for installing and using elec- 
trical equipment in bituminous coal mines, by H. H. Clark and C. M. Means. 
1917. 38 pp. 

TECHNICAL Paper 169, Permissible explosives tested prior to January 1, 1917, 
by S. P. Howell, 1917. 19 pp. 

TECHNICAL PAPER 174. Suggestions for the safe operation of gasoline engines 
in mines, by R. H. Kudlich and Edwin Higgins. 1917, 19 pp., 3 figs. 

Miners’ Crrcvurar 5. Electrical accidents in mines, their causes and preven- 
tion, by H. H. Clark, W. D. Roberts, L. C. Usley, and H, F. Randolph, 1911. 
10 pp., 3 pls. 

Miners’ Crrctvtar 7. Use and misuse of explosives in coal mining, by J. J. 
Rutledge, with a preface by J. A. Holmes. 1913. 52 pp., 8 figs. 

Miners’ Crrcutar 9. Accidents from falls of roof and coal, by G. S. Rice. 
1912. 16 pp. 

MrIners’ CrrcuLAR 10. Mine fires and how to fight them, by J. W. Paul. 1912. 
14 pp. : 

Miners’ Crrcvnar 11. Accidents from mine cars and locomotives, by L. M. 
Jones. 1902. 16 pp. 

Miners’ CrrcvLar 12. Use and care of miners’ safety lamps, by J. W. Paul. 
1913. 16 pp., 4 figs. 

Miners’ CircuLar 13. Safety in tunneling, by D. W. Brunton and J. A. Davis. 
1913. 19 pp. 

MINERS’ CrrcuLaR 14, Gases found in coal mines, by G. A. Burrell and F. M. 
Seibert. 1918. 23 pp. 

Miners’ CircuLtar 16. Hints on coal-mine ventilation, by J. J. Rutledge. 
1914, 22 pp. 

Miners’ CircuLar 18. Notes on miners’ carbide lamps, by J. W. Paul. 1915, 
11 pp. 

Miners’ Crrcvu.ar 21, What a miner can do to prevent explosions of gas and 
of coal dust, by G. S. Rice. 1915. 24 pp. = 
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MIners’ Crrcutar 23. Elementary first aid for the miner, by W. A. Lynott 
and D. Harrington. 1916. 24 pp., 19 figs. 

Rescue and recovery operations in mines after fires and explosions, by J. W. 
Paul and H. M. Wolflin. 1916. 109 pp. 

Advanced first-aid instructions for miners; a report on standardization, by 
G. H. Halberstadt, A. F. Knoefel, W. A. Lynott, W. S. Rountree, and M. J 
Shields. 1917. 154 pp., 123 figs. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


BULLETIN 10. The use of permissible explosives, by J. J. Rutledge and 
Clarence Hall. 1912. 34 pp., 5 pls., 4 figs. 10 cents. 

BULLETIN 25. Mining conditions under the city of Scranton, Pa., report and 
maps, by William Griffith and E. T. Conner, with a preface by J. A. Holmes 
and a chapter by N. H. Darton, 1912. 89 pp., 29 pls. 50 cents. 

BULLETIN 26. Notes on explosive mine gases and dusts, with especial refer- 
ence to explosions in the Monongah, Darr, and Naomi coal mines, by R. T. 
Chamberlin. 383 pp., 1 fig. 10 cents. 

BuLieTiIn 42. The sampling and examination of mine gases and natural gas, 
by G. A. Burrell and F. M. Seibert. 19138. 116 pp., 2 pls., 23 figs. 20 cents. 

BULLETIN 44. First national mine-safety demonstration, Pittsburgh, Pa., Octo- 
ber 30 and 31, 1911, by H. M. Wilson and A. H. Fay, with a chapter on the 
explosion at the experimental mine, by G. S. Rice. 1912. 75 pp., 8 pls., 4 figs. 
15 cents. 

BuLietin 61. Abstracts of current decisions on mines and mining, October, 
1912, to March, 1913, by J. W. Thompson. 1913. 82 pp. 10 cents. 

BULLETIN 72. Occurrence of explosive gases in coal mines, by N. H. Darton. 
1915. 248 pp., 7 pls., 33 figs. 385 cents. . 

BULLETIN 79. Abstracts of current decisions on mines and mining, March 
to December, 1913, by J. W. Thompson. 1914. 140 pp. 20 cents. 

BuLteTIN 82. International conference of mine experiment stations, Pitts- 
burgh, Pa., September 14-21, 1912, compiled by G. S. Rice. 1914. 99 pp. 15 
cents. 

BuLieTIN 83. The humidity of mine air, with especial reference to coal mines 
in Illinois, by R. Y. Williams. 1914. 69 pp., 2 pls., 7 figs. 10 cents. 

BuLLeTIN 94. United States mining statutes annotated, by J. W. Thompson. 
1915. 1,772 pp. In two parts, not sold separately. Cloth, $2.50 per set; 
paper, $2. 

TECHNICAL Parer 14. Apparatus for gas-analysis laboratories at coal mines, 
by G. A. Burrell and F. M. Seibert. 1918. 24 pp., 7 figs. 5 cents. 

TECHNICAL PAPER 17. The effect of stemming on the efficiency of explosives, 
by W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 5 cents. 

TECHNICAL Paper 24, Mine fires, a preliminary study, by G. 8S. Rice. 1912. 
51 pp., 1 fig. 5 cents. 

TECHNICAL Paper 29, Training with mine-rescue breathing apparatus, by 
J. W. Paul. 1912. 16 pp. 5 cents. 

TECHNICAL Paper 39. The inflammable gases in mine air, by G. A. Burrell 
and F. M. Seibert. 1913. 24 pp., 2 figs. 5 cents. 

TECHNICAL Paper 47. Portable electric mine lamps, by H. H. Clark. 1913. 
8 pp. 5 cents. : 

TECHNICAL Paper 56. Notes on the prevention of gas and dust explosions in 
coal mines, by G. S. Rice. 1913. 24 pp. 5 cents. 
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TECHNICAL Paper 77. Report of the Committee on Resuscitation from Mine 
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